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and 12q in the mounting region A4 are electrically connected to each other by a 
jumper chip 4. The failed DRAM 18 is electrically independent from a module le 
and, instead, the redundancy DRAM 33 is electrically connected to the circuit 
system of the memory module le. With this constitution, the failure recovery 
technology of a memory module can be improved. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Concerning the semiconductor device technique which used a wiring substrate and 

this, this invention is applied to a memory module and relates to an effective technique. 

[0002] 

[Description of the Prior Art] When manufacturing semiconductor devices, such as a memory module, it was 
common to have created the wiring substrate which constitutes it according to an individual according to the 
application and the object of the module. 

[0003] In addition, about the module which comes to mount electronic parts on a wiring substrate, JP,62- 
195159, A has a publication, for example, and the technique which raises the bonding strength of the module 
terminal joined to the wiring substrate is explained to this official report. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in a memory module, when the predetermined 
memory on a wiring substrate breaks down, the broken memory is removed and new memory is mounted in 
the removed location. 

[0005] However, this invention person found out that there were the following troubles in the defective relief 
technique of such a memory module. 

[0006] That is, since the packaging density of the memory carried on a wiring substrate improves and spacing 
between memory is very narrow in recent years, as a result of the case where breakage is done to wiring and 
a wiring substrate on the occasion of removal of the broken memory arising, while defective relief is difficult, 
there is a problem of causing the dependability of a memory module and lowering of the yield. 
[0007] The object of this invention is to offer the technique which can raise the defective relief technique of a 
memory module. 

[0008] The other objects and the new description will become clear from description and the accompanying 

drawing of this description along [ said ] this invention. 

[0009] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained among 
invention indicated in this application. 

[0010] The memory module of this invention carries at least two or more memory on a wiring substrate side. 
It is the memory module which is equipped with wiring which connects the carried memory comrade 
electrically, and is equipped with two or more external terminals arranged on said wiring substrate side for the 
electric connection with an external device. A terminal electrode is prepared on said wiring substrate side so 
that it may be possible to exchange the memory in which it broke down of said at least two or more memory 
for the memory for redundancy which operates normally with the flow means of a surface mounting form. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail 
based on a drawing (the same sign is given to what has the same function in the complete diagram for 
explaining the gestalt of operation in addition, and explanation of the repeat is omitted). 
[0012] The top view showing the principal plane of the wiring substrate whose drawing 1 is the gestalt of 1 
operation of this invention, (Gestalt 1 of operation) Drawing 2 (a) The important section top view of the wiring 
substrate in which the mounting condition of the - (c) flow-means according to access time is shown, Drawing 
3 (a) Drawing showing the structure of a jumper chip where the top view of each wiring layer where - (d) 
constitutes this wiring substrate, drawing 4 (a), and (b) are flow means, and drawing 5 are the top views 
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showing the principal plane of a memory module which used this wiring substrate. 

[0013] Memory module la of the gestalt 1 of this operation shown in drawing 5 is the dynamic RAM (DRAM) 
module of access time 100ns [ for example, ] 256Kx36 bit pattern. In addition, access time is RAS (Row 
Address Strobe). It is the case where it is based on a signal. 

[0014] Although are arranged by the principal plane of wiring substrate 2a which constitutes memory module 
la and it is not illustrated at the underside side of semiconductor memory 3a and 3b and these semiconductor 
memory 3a and 3b of two kinds of size which is electronic parts, the bypass capacitor which is similarly 
electronic parts, and the jumper chip 4 which is a flow means are mounted. 

[0015] Moreover, 72 module terminals (external terminal) 5 are arranged along with the longitudinal direction 
of wiring substrate 2a at one side of the long side of wiring substrate 2a. In addition, spacing of the adjacent 
module terminals 5 and 5 of the width of face of each module terminal 5 is about 1.27mm about 1.04mm. 
[0016] In the gestalt 1 of this operation, the 69 or 70th module terminals 5a and 5b consist of left as a 
module terminal for the functional discernment for identifying access time among the above-mentioned 
module terminals 5. 

[0017] For example arrange eight pieces to the longitudinal direction of wiring substrate 2a, and it is mounted 
in it, and constitute this, for example, the above-mentioned large-sized semiconductor memory 3a is SOJ 
(Small OutlineJ-lead). The DRAM chip (not shown) of 256Kx4 bit pattern is held in the interior of a formal 
package. 

[0018] Moreover, two pieces are mounted at a time in the wiring substrate 2a page ends side, respectively, 
and constitute this, for example, small semiconductor memory 3b is PLCC (Plastic Leaded Chip Carrier). The 
DRAM chip (not shown) of 256x1 bit pattern is held in the interior of a formal package. 

[0019] In addition, spacing between the lead terminals of semiconductor memory 3a and 3a and between the 
lead terminals of semiconductor memory 3a and 3b is about 0.2mm. 

[0020] It is a 0.2-micro F ceramic condenser, and the bypass capacitor which is not illustrated is electrically 
connected from a viewpoint which prevents a noise etc. between each supply voltage (Vcc) terminal of 
semiconductor memory 3a and 3b, and the GND terminal. 

[0021] The jumper chip 4 used for the gestalt 1 of this operation is shown in drawing 4 (a) and (b). Drawing 4 
(b) is a sectional view which meets the X-X' line of drawing 4 (a). Printing formation of the first electrode 7c to 
which the jumper chip 4 becomes the ends of the body substrate 6 of a chip which consists of a ceramic from 
a conductive metal (for example, palladium silver system thick film) is carried out. moreover — a conductor — 
printing formation is carried out and 8a (for example, silver) is connected electrically. And cover glass 8b is 
formed on the conductor. Furthermore, on said first electrode 7c, second electrode 7b (for example, nickel, 
Hitoshi Handa) and external electrode 7a (for example, tin-lead, Hitoshi Handa) are plated. 
[0022] The above-mentioned wiring substrate 2a has four-layer wiring structure, as it consists for example, of 
a glass epoxy resin and is shown in drawing 3 (a) - (d). After such formation of multilayer-interconnection 
substrate 2a sticks copper foil by pressure all over the plate-like part material which consists of a glass epoxy 
resin first, it forms the inner layer pattern 9 by etching processing, and carries out the laminating press of the 
plate-like part material. Next, after forming a drill or the through hole 10 which flows through between 
multilayer-interconnection layers by punch processing, it is obtained by [ of through hole plating and a front 
face ] carrying out pattern formation. 

[0023] The inner layer pattern 9 is mainly formed in the wiring layer by the side of the principal plane of 
wiring substrate 2a, and a rear face ( drawing 3 (a)) ( drawing 3 (d)) as mentioned above. 
[0024] Moreover, one layer in inside two-layer [ of wiring substrate 2a ] ( drawing 3 (b), (c)) has become 
from a viewpoint which prevents a noise etc. only for GND wiring, and other one layer is used as much as 
possible for Vcc wiring. 

[0025] And as shown in drawing 1 , two or more land lib which mounts the bypass capacitor which two or 
more land 11a which mounts the above-mentioned semiconductor memory 3a and 3b in the principal plane of 
wiring substrate 2a is arranged so that it may correspond to the lead terminal of each semiconductor memory 
3a and 3b, and it described above is arranged. In addition, land 11a is electrically connected with the module 
terminal 5 through the above-mentioned inner layer pattern 9 ( drawing 3 (a), (d)) etc. 
[0026] Moreover, in the gestalt 1 of this operation, the principal plane right-hand side of wiring substrate 2a, 
the lands 12a and 12b of two or more land 11a which mounts small semiconductor memory 3b which carry out 
mutually-independent caudad, and the lands 12c and 12d which similarly carry out mutually-independent are 
arranged. 

[0027] It connects with the module terminals 5a and 5b land 12a and whose land 12c are the electrodes for 
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identifying access time through wiring 13 and 14, respectively electrically, respectively. Moreover, it connects 
with the GND electrode and the electric target through the through hole 10 land 12b and land 12d. In addition, 
the dimension of wiring substrate 2a is about 25.4x108mm. 

[0028] By the way, as a terminal for [ two ] predetermined access time discernment of the module terminal of 
a memory module, in order to have identified access time conventionally, when these terminals determined 
beforehand like 120ns for 100ns for 85ns at the time of GND potential at the time of NC and GND potential, it 
was carrying out at both the times of both of NC. 

[0029] Therefore, in order to change only wiring for a module terminal area for discernment whenever access 
time is changed among 85ns - 120ns even if the circuitry of a memory module is the same conventionally, a 
different separate wiring substrate had to be created. 

[0030] However, in wiring substrate 2a of the gestalt 1 of this operation, as shown in drawing 2 (a), module 
terminal 5b can be made into GND potential by mounting the jumper chip 4 with solder between land 12c and 
land 12d, and making it flow through for these lands 12c and 12d. 

[0031] Therefore, since the module terminals 5a and 5b can be made into NC and GND potential, an access 
time 85ns memory module can be made to correspond according to drawing 2 (a). 

[0032] Moreover, since wiring substrate 2a makes it flow between land 12a and 12b and through for land 12c 
and 12d and can make GND potential both the module terminals 5a and 5b by mounting of the jumper chips 4 
and 4 as shown in drawing 2 (b), it can be made to correspond to access time 100ns memory module la as 
circuitry. 

[0033] Furthermore, since wiring substrate 2a can set the module terminals 5a and 5b to NC by not mounting 
the jumper chip 4 as shown in drawing 2 (c), it can make an access time 120ns memory module correspond. 
[0034] That is, wiring substrate 2a of the gestalt 1 of this operation can respond to modification of three kinds 
of access time described above by the same wiring substrate 2a by detaching and attaching a jumper chip 
selectively. 

[0035] Thus, according to the gestalt of this operation, since it can respond to this by alternative attachment 
and detachment of the jumper chip 4 even if the access time of memory module la is the case where it is 
changed variously, wiring substrate 2a can be standardized. 

[0036] For this reason, when the production time of memory module la can be shortened substantially, that 
design cost, a manufacturing cost, etc. can be reduced, and memory module la can be offered cheaply. 
[0037] (Gestalt 2 of operation) The top view showing the principal plane and rear face of the memory module 
drawing 6 (a) and whose (b) are the gestalten of other operations of this invention, and drawing 7 are the side 
elevations of the memory module shown in drawing 6 (a) and (b). 

[0038] Drawing 6 (a), (b), and memory module lb of the gestalt 2 of this operation shown in drawing 7 are 
the DRAM modules of for example, 512Kx36 bit pattern. 

[0039] Semiconductor memory 3a and 3b is mounted in the principal plane ( drawing 6 (a)) of wiring 
substrate 2b which constitutes memory module lb, and the rear face ( drawing 6 (b)) like the gestalt 1 of 
operation. 

[0040] In addition, in this memory module lb, while the semiconductor memory 3a and 3b by the side of the 
whole surface is operating on the occasion of access of data, on the other hand, the near semiconductor 
memory 3a and 3b operates, is twisted, and is as like. 

[0041] Therefore, the bypass capacitor explained with the gestalt 1 of operation is shared between the 
semiconductor memory 3a and 3a by the side of the principal plane of wiring substrate 2b, and a rear face, or 
semiconductor memory 3b and 3b. 

[0042] By the way, let the 69 or 70th module terminals 5a and 5b from the left be the terminals for identifying 
the mounting method of semiconductor memory 3a and 3b among the module terminals 5 in the gestalt 2 of 
this operation. 

[0043] In order to have identified the mounting method conventionally, like the access time explained with the 
gestalt 1 of operation, two predetermined terminals of a module terminal were used as the terminal for 
discernment of a mounting method, and these terminals were carrying out piece surface mounting and by 
deciding beforehand like double-sided mounting at both the times of GND potential at the time of NC and GND 
potential. 

[0044] Therefore, the wiring substrate had to be created from the start only for changing wiring for a module 
terminal area for discernment, whenever a mounting method is changed conventionally. 
[0045] However, it sets to wiring substrate 2b of the gestalt 2 of this operation. As drawing 2 (a) - (c) of the 
gestalt 1 of operation showed, even after creating wiring substrate 2b, by the method of mounting of the 
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jumper chip 4 Since the module terminals 5a and 5b can be made into NC and GND potential or can be made 
into both GND potentials, it can respond to modification of the mounting method which was described above 
with the same wiring substrate 2b and which is identified. 

[0046] Thus, according to the gestalt 2 of this operation, even if the mounting method of semiconductor 
memory 3a and 3b is changed like piece surface mounting or double-sided mounting, it can respond to it with 
the same wiring substrate 2b. 

[0047] (Gestalt 3 of operation) drawing 8 -- this invention — further ~ others — operation — a gestalt — it is - 
- memory - a module — circuitry — being shown — a circuit — a block diagram — drawing 9 — (-- a — ) - (-- c - 
-) -- I/O -- a method -- having responded — a flow — a means — mounting — a condition — being shown -- 
drawing 8 — having been shown ~ wiring — a substrate — an important section — a top view — it is . 
[0048] In order to simplify explanation in the gestalt 3 of this operation, as shown in drawing 8 , four 
DRAM15-DRAM18 explain memory module lc as a main component. 

[0049] The CAS (Column Address Strobe) signal terminal of each DRAMs 15-18 is electrically connected with 
module terminal 5c formed in wiring substrate 2c through control signal wiring 19a, and a CAS signal is given 
from the exterior. 

[0050] Moreover, RAS of each DRAMs 15-18 (Row Address Strobe) A signal terminal is electrically connected 
with 5d of module terminals through control signal wiring 19b, and a RAS signal is given from the exterior. 
[0051] Furthermore, WE (Write enable) terminal of each DRAMs 15-18 is electrically connected with module 
terminal 5e through control signal wiring 19c, and writing of data or control of read-out is performed from the 
exterior. 

[0052] And access of the data of DRAMs 15-18 is controlled by these RAS and the CAS signal, and WE signal. 
[0053] Moreover, the address terminal of each DRAMs 15-18 is electrically connected with 5f of module 
terminals through the address signal wiring 20, and the address of a memory cell is specified from the 
exterior. In addition, on the occasion of addressing, the address of a row and column is inputted from the 5f of 
the same module terminals of a predetermined number by the multiplexer method, for example. 
[0054] Each DRAMs 15-18 of memory module lc in the gestalt 3 of this operation are the data input terminal 
Din and the data output terminal Dout. It has. 

[0055] The data input terminal Din is electrically connected with land 12e of the mounting field A (refer to 
drawing 9) which mounts the jumper chip 4 which connected with 5g of module terminals electrically through 
the data line 21, and was explained with the gestalten 1 and 2 of operation through wiring 22. 
[0056] Moreover, data output terminal Dout It connects with land 12e and land 12f formed independently 
electrically electrically through wiring 23. 

[0057] And it connects with 5h of module terminals electrically through wiring 24 these lands 12e and 12f and 
land 12g electrically formed in the mounting field A independently. 

[0058] Next, drawing 8 and drawing 9 (a) - (c) explains an operation of the gestalt 3 of this operation. 
[0059] Drawing 9 shows the condition that the jumper chip 4 explained with the gestalten 1 and 2 of operation 
is not mounted in the lands 12e-12g in the mounting field A, and is the data output terminal Dout. An open 
condition and 5h of module terminals are in the condition of NC. 

[0060] If it is made to flow through for these lands 12f and 12g here by mounting the jumper chip 4 in Lands 
12f and 12g as shown in drawing 9 (b), it is the data output terminal Dout. 5h of module terminals is 
connected electrically. 

[0061] That is, 5h of module terminals turns into a terminal for data output, and 5g of module terminals turns 
into a terminal for data inputs. Therefore, in each DRAMs 15-18, the I/O (I/O) method of data turns into an 
I/O separate method. 

[0062] On the other hand, if it is made to flow through between these lands 12f and 12e by mounting the 
jumper chip 4 in Lands 12f and 12e as shown in drawing 9 (c), they are the data input terminal Din and the 
data output terminal Dout. It connects electrically. 

[0063] That is, 5g of module terminals serves as an electrode common to I/O. In addition, 5h of module 
terminals serves as NC in that case. Therefore, in each DRAMs 15-18, the I/O method of data turns into an I/O 
common method. 

[0064] Thus, according to the gestalt 3 of this operation, even if the data I/O method of each DRAMs 15-18 of 
memory module lc is changed into an I/O common method or an I/O separate method, it can respond to it by 
the same wiring substrate 2c. 

[0065] (Gestalt 4 of operation) Drawing 10 is the circuit block diagram of the memory module shown in 
drawing 10 which shows the mounting condition of the circuit block diagram showing the circuitry of the 
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memory module of this invention which is the gestalt of other operations further, drawing 11 , and the drawing 
12 flow-means according to a WORD bit pattern. 

[0066] Each is lMxl bit pattern, and selection of these DRAMs 15-18 is controlled for each DRAMs 15-18 in 
memory module Id of the gestalt 4 of this operation shown in drawing 10 by the RAS signal. 
[0067] In the gestalt 4 of this operation, the lands 12h-12m which carry out mutually-independent to the 
mounting field A electrically are arranged. Land 12h in each mounting field A, it connects with control signal 
wiring 19b which connects electrically the RAS signal terminal and 5d of module terminals of DRAM15 
electrically through wiring 25. 

[0068] Moreover, land 12i in each mounting field A is electrically connected to the RAS signal terminal of each 
DRAMs 16-18. Land 12j in each mounting field A and land 12k are electrically connected to module terminal 5i 
and module terminal 5j, respectively. 

[0069] Furthermore, wiring 26 is minded and land 121. in each mounting field A is the data input terminal Din 
of DRAM15, and the data output terminal Dout. It connects with the wiring 27 which connects module terminal 
5k electrically electrically. 

[0070] Moreover, land 12m in each mounting field A is the data input terminal Din of each DRAMs 16-18, and 
the data output terminal Dout. It connects electrically. 

[0071] By the way, when using such memory module Id as for example, 1Mx4 bit pattern, as it is shown in 
drawing 11 , it is made to flow through land 12h and land 12i in each mounting field A with the jumper chip 4, 
and the RAS signal of each DRAMs 15-18 is carried out in common. 

[0072] Furthermore, it is made to flow through land 12k and land 12m in each mounting field A with the 
jumper chip 4, and an I/O signal is outputted with this and inputted from each DRAMs 15-18. 
[0073] That is, each DRAMs 15-18 operate simultaneously synchronizing with the RAS signal inputted from 5d 
of module terminals, and I/O, 0 - I/O, and the 4-bit data of 3 are outputted [ from each DRAMs 15-18 ] on the 
occasion of access of data and inputted, respectively. 

[0074] It is made to flow through land 12i and land 12j in each mounting field A with the jumper chip 4, and 
enables it to choose each DRAMs 15-18 according to an individual with RAS0 - RAS3 signal, as it is shown in 
drawing 12 on the other hand, when using memory module Id as for example, 4Mxl bit pattern. 
[0075] Furthermore, it is made to flow through land 121. and land 12m in each mounting field A with the 
jumper chip 4, and the I/O signal of each DRAMs 15-18 is outputted with this and inputted only from module 
terminal 5k. 

[0076] That is, on the occasion of access of data, predetermined DRAM is chosen among each DRAMs 15-18, 
and the 1-bit data of I/O are outputted [ from the selected DRAM ] with RAS0 - RAS3 signal and inputted. 
[0077] Thus, according to the gestalt 4 of this operation, even if a memory module Id WORD bit pattern is 
changed like for example, 4Mxl bit pattern or 1Mx4 bit pattern, it can respond to it by the 2d of the same 
wiring substrates. 

[0078] (Gestalt 5 of operation) Drawing 13 is the circuit block diagram showing the circuitry of the memory 
module of this invention which is the gestalt of other operations further, and the circuit block diagram of the 
memory module which showed drawing 14 to drawing 13 which shows the mounting condition of a flow means 
at the time of defective relief. 

[0079] When failure arises in either of DRAMs 15-18 on wiring substrate 2e, the DRAM mounting field B for 

mounting the alternative component of the broken DRAM is established in wiring substrate 2of memory 

module le of gestalt 5 of this operation shown in drawing 13 e. In addition, the DRAM mounting field B may 

be established in whichever of the principal plane of wiring substrate 2e, and a rear face. 

[0080] In the DRAM mounting field B, land 28for CAS signals a, land 28for RAS signals b, land 28for WE 

signals c and the land 29 for addressing, the lands 30a and 30b for data I/O, etc. are arranged. 

[0081] The above-mentioned land 28b for RAS signals minds wiring 31, and is each mounting field Al - A4. It 

connects with land (terminal electrode for the 2nd control) 12p, and 5d of module terminals electrically. 

[0082] Moreover, the above-mentioned land 30a for data inputs and land 30b for data output mind wiring 32, 

and are each mounting field Al - A4. It connects with land (terminal electrode for the 2nd I/O) 12q 

electrically. 

[0083] By the way, in memory module Id of the gestalt 5 of this operation, when drawing 14 explains the 
defective relief technique which is memory module Id when DRAM18 breaks down, it is as follows. 
[0084] Namely, DRAM33 for redundancy which performs normal circuit actuation is mounted in the DRAM 
mounting field B. Each mounting field Al - A3 Land (terminal electrode for the 1st control) 12i and land 12p 
which can be set, And it is made to flow through land (terminal electrode for the exteriors) 12k, and land 
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(terminal electrode for the 1st I/O) 12m with the jumper chip 4, and is mounting field A4. It is made to flow 
through land 12k and land 12q which can be set with the jumper chip 4. 

[0085] Broken DRAM18 will be in the condition of having become independent of a memory module Id circuit 
system electrically, by this, instead DRAM33 for redundancy will be electrically connected to the circuit system 
which is memory module Id. 

[0086] Thus, broken DRAM18 and broken DRAM33 for redundancy can be easily exchanged on a wiring 
system by the method of mounting of the jumper chip 4, without removing broken DRAM 18 according to the 
gestalt 5 of this operation. 

[0087] For this reason, even if DRAMs 15-18 in memory module Id are mounted in high density, reliable 
defective relief can be performed, and the memory module Id dependability and yield lowering by defective 
relief can be prevented certainly. 

[0088] As mentioned above, although invention made by this invention person was concretely explained based 

on the gestalt of operation, it cannot be overemphasized that it can change variously in the range which this 

invention is not limited to the gestalt of said operation, and does not deviate from the summary. 

[0089] for example, the gestalt 1 of said operation — setting -- as the object of discernment — access time — 

moreover, in the gestalt 2 of said operation, although the mounting method of semiconductor memory was 

explained, it is not limited to this and can apply also in other discernment of a product. 

[0090] Moreover, although a flow means is a jumper chip and the case where a wiring path was selectively 

switched by the method of mounting of this jumper chip was explained, it is not limited to this, and considers 

as the integrated circuit chip which the logical circuit consisted of in the flow means, and you may make it 

switch the flow between predetermined lands, and un-flowing selectively by the switching operation of the 

logical circuit inside this integrated circuit chip in the gestalten 1-5 of said operation. 

[0091] Moreover, in the gestalten 1-5 of said operation, although discernment of access time, discernment of 
a mounting method, conversion of an I/O method, conversion of a WORD bit pattern, and a redundant 
configuration were explained, respectively, it is not limited to this, and when signal arrangement (or supply 
voltage arrangement) of the module terminal on a wiring substrate differs [ for example, ] a standard type 
and a little, it can apply. 

[0092] Moreover, in the gestalten 1-5 of said operation, although the conversion technique of a wiring path 
was divided, respectively and was explained, it is not limited to this, and the gestalt 1 of operation and the 
gestalt 2 of operation can be combined, the gestalt 3 of operation and the gestalt 4 of operation can be 
combined, or the gestalten 1-5 of operation can also be realized on the same wiring substrate. 
[0093] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among invention 
indicated by this application is explained briefly. 

[0094] (1) It can exchange for normal memory with the flow means of a surface mounting form, without 
removing the memory in which it broke down of the memory which constitutes a memory module according to 
the memory module of . this invention. For this reason, it becomes possible to exchange for normal memory 
comparatively simply, without doing breakage to a wiring substrate etc. on the occasion of exchange of failure 
memory. That is, the defective relief technique in a memory module can be raised. Therefore, it becomes 
possible to suppress the dependability of a memory module, and lowering of the yield. 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/30/04 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the principal plane of the wiring substrate which is the gestalt of 1 
operation of this invention. 

[Drawing 2] (a) - (c) is the important section top view of the wiring substrate in which the mounting condition 
of a flow means according to access time is shown. 

[Drawing 31 (a) - (d) is the top view of each wiring layer which constitutes this wiring substrate. 

[Drawing 4] (a) is the top view showing the structure of the jumper chip which is a flow means, and (b) is a 

sectional view which meets the X-X' line of (a). 

[Drawing 51 It is the top view showing the principal plane of the memory module using this wiring substrate. 
[Drawing 61 (a) and (b) are the top views showing the principal plane and rear face of the memory module 
which is the gestalt of other operations of this invention. 

fDrawing 71 It is the side elevation of the memory module shown in drawing 6 (a) and (b). 

fDrawing 81 It is the circuit block diagram showing the circuitry of the memory module of this invention which 

is the gestalt of other operations further. 

[Drawing 91 (a) - (c) is the important section top view of the wiring substrate shown in drawing 8 which shows 
the mounting condition of a flow means according to an I/O method. 

[Drawing 10] It is the circuit block diagram showing the circuitry of the memory module of this invention 
which is the gestalt of other operations further. 

fDrawing 11] It is the circuit block diagram of the memory module shown in drawing 10 which shows the 
mounting condition of a flow means according to a WORD bit pattern. 

[Drawing 12] It is the circuit block diagram of the memory module shown in drawing 10 which shows the 
mounting condition of a flow means according to a WORD bit pattern. 

[Drawing 131 It is the circuit block diagram showing the circuitry of the memory module of this invention 
which is the gestalt of other operations further. 

[Drawing 14] It is the circuit block diagram of the memory module shown in drawing 13 which shows the 

mounting condition of the flow means at the time of defective relief. 

[Description of Notations] 

la-le Memory module 

2a-2e Wiring substrate 

3a, 3b Semiconductor memory 

4 Jumper Chip (Flow Means) 

5 5a-5k Module terminal 

6 Body of Chip 

7a, 7b Chip electrode 

8 Conductor 

9 Inner Layer Pattern 

10 Through Hole 
11a, lib Land 
12a-12h, 12n Land 

12i Land (terminal electrode for the 1st control) 
12k Land (terminal electrode for the exteriors) 
12m Land (terminal electrode for the 1st I/O) 
12p Land (terminal electrode for the 2nd control) 
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12q Land (terminal electrode for the 2nd I/O) 
31 13, 14, 21-27, 32 Wiring 
15-18 DRAM 

19a-19c Control signal wiring 
20 Address Signal Wiring 
28a The land for CAS signals 
28b The land for RAS signals 
28c The land for WE signals 
29 Land for Addressing 
30a The land for data inputs 
30b The land for data output 
33 DRAM for Redundancy 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The memory module characterized by providing or including the following Wiring which carries at 
least two or more memory on a wiring substrate side, and connects the carried memory comrade electrically It 
is a terminal electrode on said wiring substrate side so that it may be a memory module equipped with two or 
more external terminals arranged on said wiring substrate side for the electric connection with an external 
device and it may be possible to change the memory in which it broke down of said at least two or more 
memory into the memory for redundancy which operates normally with the flow means of a surface mounting 
form. 

[Claim 2] It has wiring which carries at least two or more memory on a wiring substrate side, and connects the 
carried memory comrade electrically. It is a memory module equipped with two or more external terminals 
arranged on said wiring substrate side for the electric connection with an external device. The terminal 
electrode for the 1st control which was equipped with the memory mounting field for mounting memory for 
redundancy which operates normally on said wiring substrate side, and was electrically connected to each 
control terminal of said at least two or more memory on said wiring substrate side, The terminal electrode for 
the 1st I/O electrically connected to either [ at least ] the input terminal of said at least two or more memory, 
or the output terminal, The terminal electrode for the 2nd control arranged in the condition of having 
connected with the control terminal of the same function as said control terminal electrically in the memory for 
said redundancy, and having become independent near [ each ] the terminal electrode for said 1st control, The 
terminal electrode for the 2nd I/O signal arranged in the condition of having connected with either [ at least ] 
the input terminal of the memory for said redundancy, or the output terminal electrically, and having become 
independent near [ each ] the terminal electrode for said 1st I/O, Where mutually-independent is carried out, 
it has the terminal electrode for the exteriors electrically connected to said external terminal. According to the 
electric connection condition by the terminal electrode for said 1st control, the terminal electrode for the 2nd 
control, the terminal electrode for the 1st I/O, the terminal electrode for the 2nd I/O, and the flow means of 
the surface mounting form in the terminal inter-electrode for the exteriors While making the memory in which 
it broke down of said at least two or more memory become independent of the circuit of a memory module 
electrically So that the memory for said redundancy can be electrically connected to the circuit of a memory 
module The memory module characterized by having arranged the terminal electrode for said 1st control, the 
terminal electrode for the 2nd control, the terminal electrode for the 1st I/O, the terminal electrode for the 
2nd I/O, and the terminal electrode for the exteriors. 

[Claim 3] The memory module to which the flow means of said surface mounting form is characterized by 
being the integrated circuit chip which can switch the terminal electrode for said 1st control, the terminal 
electrode for the 2nd control, the terminal electrode for the 1st I/O, the terminal electrode for the 2nd I/O, 
and the terminal inter-electrode connection condition for the exteriors by the switching operation of the logical 
circuit formed in the interior in a memory module according to claim 1 or 2. 



[Translation done.] 
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iz$mzt\.x t> , ra-<ois»a« 2 c 

[006 5] (HJfio«JB4)HlOJi*56BB«Stt: 

mmm<?)BBX'&h*=ft>) ■ ^v^-ivnmmm 

m*WM7u<v9®* 01 1, RVffll 2(47- F • t* 

U^t'J • ; &^-;W<?)IllS|yn-y^0'C-^^„ 
[ 0 0 6 6 ] 0 1 0 fc*t4*SSO»!B4<0^ i E 'J • ^ 
>?a-/Hdte*Jtt6#DRAMl 5-18(4, ^Jx 
If, ^lMXlb'-y hff^T'ftO, Clil^DRAM 
15-180SS?(4 S RASff^CiOM^^^cta 

[0067] **Jfc»»»4fc*JVvCtts 9lS4i4lA(C 
WRWfcSV^teatAi-i^y H 1 2 h- 1 2 m*JKg$ 
fLTV^S. #SQ|fi«AfciJft47yH12htt, EH 
2 St^Uts DRAM1 5WRASf|-^^t^^ 
5 d SfflHWI^Stt 1 9 b 

[0 068] 4fc, ^l^ittAfctJtti^yHl 2 i 
(4, *DRAM16-18cORASf|^S^fc«^W(C 
««$flTV^. ^IQIfflKAICiJftS^yHl 2 j, 
yy H 1 2 k(4. Wl-NVE^a-yWi^S i . ^E^'a 

[ 0 0 6 9 ] $ fcfc, 4&&im A KtJft* 5 > H 1 2 
1(4, E^2 6Sr^-LT, D RAM 1 5<7)T-^A^ffi 
^■Din, Rt/T-^tB^ffi^-Dout fc^^A-yWg^-5 
k i: *«JHWfc«SBW*IEII2 7 k«W»K:S»SivC 
v^. 

[0070] #3S8««Afc*Slt47yFl 2m 
(4, #D RAMI 6-1 8<9T-?A:W*ir?Din, Sl^' 
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[007 1] hZZT, ZCDXo***') ■ *i/jL-/l> 
ldfc,0Utf. lMX4b' 7 hfllJSt LTffl^l>*§ 
3\ 01 lte5?tJ:dfc. #3S6«KAte*itt*5yF 
12ht5>Kl 2 i tS-i^-V^N'-f 'y7 , 4tci'9^jl 
&DRAM1 5~18WRASfi-t^^)it-r 

[0 0 7 2] £#lfcfcfcfc, &|@gffittAfc:£ 

ttl>7yh'l 2kt5yh'l 2mtS:v>y>'\'f->y7"4 
(CiDSfflSih I/OltA^DRAMl 5-1 8#> 

[0073] -t%h*>. T—tKVTt-tZlzmLT&D 
RAM 1 5-1 8li, ^^-^^5 dA^A^fl 
^RASfi-^tcR^LTIal^tciijf^L. &DRAM1 5 
~1 8^^WilI/0 ■ 0— I/O • 3CD4t*>y b 

[0 0 74] .X^'J • iyi-;Hdt Mi 
If, 4MX lb'-y h«f£fcLTfflV^^^ 01 2£* 
-f i 3 fc, &gg£iBtfAC £ ItS 7 y K 1 2 i 5 y F 

12 j kSry-YWCf-y^JCiOSBlS*, #DRA 
Ml 5~18^RASO-RAS3fS#^J:0fflJ3'HcS 20 

[0 0 7 5] $t>tz, #H£iI«AK& 
lf&?y) i 12 1 h^yFl 2m£:£y>y;N-?--yT4 
fcj: 1 )*)!^ #DRAM1 5~18<0I/0ffW 
*^-;H^5ko^*^Affi*$ai.J:dt-r&. 

[0 0 7 6] tZfr-h. T-fCDTf-bZizmiX. R 
ASO~RAS3fi-f^J:0. #DRAM1 5~1 8<7) 

[ 0 0 7 7 ] .T <0 J: ? 1&&ffiwm4 iZ&ttiH. X* 30 
U • *5>a-;H dOT-H • t*«y hfM*\ 
4 MX 1 t'y MML *4V%ttlMX4 t*y bffifKto 
3 J: o fc^g§fiT fc , n-miMm. 2 d T'-Hittt 

[0078] (mrnmm 5) mi 3n*mni$ h\z 

5**GI»7o >y?0s HI 4 {iXWftafB*fc*$»t* si 
#R<o««««**rBIi 3(c*W:.X*'J • 

[ 0 0 7 9 ] 01 3 fcwrt*SKttf5JBIB 5<0.X* 'J • ^ 40 
ya-/H e«)ffiilttlK2 e fcli, £tgg£2 e±OD 
RAM 1 5~1 80Vvf*t*HZ&|t#£t£*§£. *<7) 
L D R A M *>ft#*? £ ^Tf « fctbcOD RAM 
l^<a«B^t^TV^. DRAM||S£ffl« 
Btt. K&ffi«2e<0±iB. ajB^if^ibiCifttt^itT 

[0 0 80] DRAM5@aS«Bttt. CASfi#JH5 
yF28a. RAS^l-f-ffl7yb'28b, WEfg-tffl? 
yF28c, &tf7Fl^tej£ffl5yF2 9, T-?A 
M7yK30a, 3 0b$r*r#EE3iVCH4. 50 
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[0081 ] ±ISLfv:RASfi#fflc7)7yF28b{i. 
1S&3 1 Srtf LT4HH9WKA1 ~A4 (ff 2 

WilWJBtfHMffi) 1 2 p. Xlft j;a-/m^ 5 d 

[0082] ±leUcT-^A^fflW5yF3 0 
a N 2U*7*-*i«JjB«>5yF3 0bli, ffi»3 2*^ 

LT&m&mmi ~A4 o^yF (352?>Aiij^fflo 

[0083] id^T. *Wt«JBIB5^ty • 
if^.** »j . 1 d a£HB&8F&ft££ 1 4 

[0084] -ffcib^ D RAMgggffittB fcjESSrEI 

®mftitfioKmDRAM3 3£m$ki. zmmm® 
ai ~A3 ttsits^yF mi<nv\mmr>m-nm) 

ffi) i2kt^yK (mwAiiiJ)m<om-im) 12 

m * ^'■vy-'^'y 7*4 fc: J: mm 
$A4 £fc<ti>7yF12kfc7yF12qi:£y>y 
^"f-»/T4*C J: 

[0085] Zillz£*), ttttLfcDRAM18tt. * 
t'J ■ f y'a-;H d <D®$mfr ^%mzW± Lit* 
JBfcfcO, *^ftb05CftfflDRAM3 336«^y 
y" a -;l^ 1 d 0lilft$£«*WttH9k3*U . 

[0 086] >T<7)J: d £*%iK?>J8tt 5 «t *Uf . tttt 
U?tDRAM18^]Rl5^-fii:^<s v>y^*f->y7 6 
4<^fe0ft*fcJ:o'C. *S»LfeDRAM18k5E* 
fflDRAM 3 3 k JSWmt^ I) . 

[0087] ZCDtibb. ■ *ya-;H dtCfcft 

SDRAM 1 5-1 8tfi«**lc3SI!$*UOvCt><iJH 

[ 0 0 8 8 ] fcLL **KBtfcJ: -j-CiStutSHH*!! 

[0089] , mentto^JB 1 tswctt, w 

[0 09 0] fjfEHSS^SSl~5CiJ^Tii:. 

&ii#a#'y>y^-f >yrr$> 0 . ;^^>y^'f--yr 

f'vrtL. i^^angjSf-yrrtascoi^iaKwx^ 
ttmzwomtz£iizLTh&\ 
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[ 0 0 9 l ] 4 . M&tMOim l ~ 5 lefc ii, 

[ 0 0 9 2 ] J N BulBUMcT)®® 1 ~ 5 iZti^X it. 

j||<0«)B 2 k mX-Sbittz 0 , gtfcOflHB 3 i: 
«fl»4 i: 0 , ft 4 V KiltJtOjBfll 1 ~ 5 

[0093] 

tTFOilOTftl.. 

[0094] (i).*JWWt'J • ^^'jL-;W;J:fL 

t ^ * y *k >3 £ t * < . mmmcomm^mz 20 

4 i i: * < , Jfc« WfB|ifc:iE«£* imtt Z t 
XMmi$.mfa±.Zit$> Z k#T# I. . Lfctfo T s 

[01 ] *^o-nj6o^®-c'ftsie^s^^±H^ 
?F.t¥Mmx*bz>. 30 

[02] (a)~ (c) itTf-tXfJMzmifcmm 

[13] (a)~ (d) {icoie^^sris^-rs^ie 

[ 14 ] ( a ) 2** ^A'f 7 TWfiSJt 

S-^t^Fffiiat'ft 0. ( b ) (i ( a ) OX-X' ft&ft 
3Wffi0T > ft&. 

[05] i«^iS»fflR*ffl^fc>*y • *s>jl-/h>± 

BS-Tj^WCftS, 

[06 ] ( a) , ( b ) lt*%W<T)tt><7)nmcDm®X'hZ> 40 
£. 

[07] 06 (a), (b) tZTpttl^'J • "Ei^jl — /l^ 
0MMmX fo& . 

[08] ^S^S&fcffiOSSfttf^Tfca^y • 

* ^*-/w*)@»#j££jirf igj&yoy ?mxhh . 
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[09 ] ( a ) - ( c ) liAiftt^teJEEtfcSgSMi 

^^twssr^-r08t^t/cSi;^s«^a5^®0T- 

ftl>. 

[01 0] *^BBc7)§A,(;flfi^M^SIT'ftl)^ ; &'J 

• *va-;^HI^)£S:^tIlISS7'n>y^0Tftl>. 
[01 1 ] 7-K • K «y M«S(CjCtfcSSSi¥S<^R 

n-y^0-cftl>. 

[01 2] 7-K • t*>y rlljftfcJ6tfc«jl¥«*>3HS 
[013] *S6»flOS £tefl&«SSIlO»!BT'fc4.x* 'J 

• *is*-)wm®&&rtt®mu>y?mx'hh. 

[014] MMk^^(t««a#»^t^B$:^ 
f01 3^U^ ; EiJ • ^A-;U9[slS&rn>y:70 
Tft4. 

1 a~l e • ^'jl-zW 

2a~2e ffilgffig 

3a, 3b ¥m#X*V 

4 ^Wtf-y 7* 

5, 5 a— 5 k ty a -/«f 

6 f->y7°2Mit 

7a, 7b i-vmm 

8 

9 i*iJfA;y--y 

10 X>V-1£-)V 
11a, lib 7>-F 

1 2a~l 2h, 1 2 n 7>K 

1 2 i yyv (mi mmcom-nm) 
12k 5>-b* wmcom-nm) 

12m ? > M* 1 WAtiJ^ffl^SS^mffi ) 
1 2 p y y ¥ ( m 2 Oft|&ffle>tt?tS ) 

1 2 q ? y M » 2 <0Aattffl<Offi^rlli ) 
13, 14, 21~27, 31,32 SfiH 
15—18 DRAM 

i9a-i9c mmm^m. 

2 0 7KUX«*K« 
28a CASftf-fflvyK 
2 8b RASfi^ffl^yH 
28c WEflWJB?yK 

2 9 7Fl'A«J&B5VF 

3 0a f-^ffl^yb' 
3 0b r-^aj^ffl^yH 
3 3 %HDRAM 
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